Overall mean survival in the British Thoracic Society study was three years, 4 compared with four to five years previously reported (tertiary centres). [5] [6] [7] In England and Wales the mortality doubled from 336 in 1979 to 702 in 1988. The oYcial figures may underestimate deaths by half. Mortality rates rise sharply with age (7.8 times higher >75 years than 45-64 years), male sex (odds ratio 2.24) and in industrialised areas (odds ratio 1. 25) . 8 A similar increase in mortality has been reported in many other countries. 9 Aetiology CFA is more common in men and in areas of the UK with a strong background in manufacturing industry. 8 Exposure to dusts not yet recognised as causing pneumoconiosis may be involved. Occupational exposures to metal dust (specifically steel, brass, and lead) or wood dust (specifically pine) are independent risk factors for the development of CFA, possibly accounting for 20% of cases. 3 10 There is an association with exposure to wood smoke and working with cattle, 3 smoking, [10] [11] [12] laundry workers, barbers, beauticians, and painters. 12 A recent study reported a significant association with farming, hairdressing, exposure to metal dust, raising birds, stone cutting, and exposure to animal and vegetable dusts. 13 A possible aetiological role for solvents has been proposed. 14 An association with antidepressant therapy (imipramine, dothiepin, and mianserin), possibly accounting for 10% of cases, has been reported recently. 15 Patients often give a history of a viral-like illness preceding the onset of their symptoms, although causation remains unproved. It is possible that viruses may act as an initial trigger factor, or a primary environmental injury may be potentiated by viral replication within the injured tissue. This area has been thoroughly reviewed by Egan et al. 16 Current evidence suggests that hepatitis C virus 16 and adenovirus 17 18 are unlikely to be aetiologically involved. There is stronger evidence for a possible role for Epstein-Barr virus (EBV). Vergnon et al reported an association between CFA and serological evidence of EBV infection. 19 Egan et al demonstrated evidence of replicating EBV by immunohistochemical techniques, 20 and EBV DNA by nested polymerase chain reaction (PCR) 21 in lung tissue from patients with idiopathic pulmonary fibrosis compared with controls. However another group failed to confirm these findings using PCR amplification. 22 Patients with CFA, confirmed to have no evidence of rheumatoid arthritis or a connecBox 1: Epidemiology x UK prevalence: 6/100 000 x Male to female incidence ratio 1.7:1 x Mean age of presentation: 67 years x Mean life expectancy: three years x Male to female life expectancy ratio: 1:2 x Mortality, and by implication incidence, is increasing x Both incidence and mortality rates rise sharply with age tive tissue disorder, not infrequently have a positive rheumatoid factor (19%) or antinuclear factor (26%), 4 suggesting an immunological derangement may be involved.
A familial form of CFA, probably with autosomal dominant inheritance, has been reported, 23 but is very rare. It is likely that CFA represents a stereotypic response in the lungs of susceptible individuals to a variety of environmental factors.
Pathology
CFA may be classified histologically into three principal groups, based on the pattern and degree of fibrosis and inflammatory alveolitis: usual interstitial pneumonia (UIP), desquamative interstitial pneumonia (DIP), and nonspecific interstitial pneumonia (NSIP).
UIP, the most common pattern, is characterised by a heterogeneous appearance with alternating zones of normal lung, chronic inflammatory alveolitis (predominantly lymphocytes, plasma cells, and histiocytes) and fibrosis, often with areas of end stage honeycomb change. Lung architecture is destroyed in aVected zones. 24 DIP is less variegated. Alveolar septa are thickened by connective tissue and inflammatory infiltrate (lymphocytes, plasma cells, and occasional eosinophils), with little fibrosis. Type II pneumocyte hyperplasia and intraalveolar pigmented macrophages are prominent. Lung architecture is better preserved. 24 NSIP is characterised by varying proportions of interstitial inflammatory infiltrate and fibrosis, diVering from UIP in its homogenous distribution and temporal uniformity-that is, all aVected areas exhibit equal proportions of inflammatory and fibrotic elements, 25 suggestive of a reaction to a single insult.
The present classification of the interstitial pneumonias of unknown aetiology also includes respiratory bronchiolitis associated interstitial lung disease (RBILD) and acute interstitial pneumonia (AIP) in addition to UIP, DIP, and NSIP. RBILD is histologically similar to DIP however it occurs virtually exclusively in smokers. It probably represents the same underlying disease process upon which smoking has had a major influence. The histological features of AIP resemble a subacute/organising form of acute respiratory distress syndrome. AIP is a rare and rapidly progressive disorder. Hamman and Rich are often credited with the earliest description of CFA (1944), 26 however the four patients described died soon after presentation (4-24 weeks) and probably suVered from AIP.
Histological appearance predicts prognosis and response to treatment, therefore biopsy may be indicated even if the clinical diagnosis is secure. Carrington et al conducted a longitudinal prospective study involving 93 patients followed for up to 22 years. 24 Compared with UIP, the group with DIP where significantly younger (42.3 v 50.9 years), with better survival (mean 12.2 v 5.6 years) and response to treatment (61.5% v 11.5%). Interestingly in the untreated group spontaneous improvement was seen in 21.9% of patients with DIP, but none with UIP. 24 A more recent retrospective analysis reported mean survival for DIP of 14 years, and UIP of 2.8 years. 27 Patients with UIP at presentation are approximately 10 years older, yet with a similar duration of illness, severity of symptoms, and functional defect as those with DIP. This observation in conjunction with the data above suggests we are dealing with separate disease entities, as opposed to progression of the same underlying disease process.
Clinical features
The majority of patients describe a gradual onset of progressive exertional dyspnoea (∼90 %) and chronic cough (∼74%), either dry or productive (smoking common). 4 5 Up to 36% of patients present with breathlessness at rest or on minimal exertion, while about 5% are asymptomatic. 4 Arthralgia or arthritis is seen in 19% of cases, more commonly in women (after excluding rheumatoid arthritis or connective tissue disorders). 4 Symptoms may be preceded by a viral-like illness. 28 Fatigue and weight loss are common. Almost half of patients give a history of some dust exposure, and 76% are current or ex-smokers. 4 Virtually all patients have bibasal dry "Velcro" crackles, initially late inspiratory, later becoming paninspiratory. Finger clubbing is seen in 50%-66%, 4 5 but hypertrophic pulmonary osteoarthropathy is rare. Patients are typically tachypnoeic, and may be cyanosed on exertion or at rest, depending on the severity of disease. In the advanced stages features of pulmonary hypertension and cor pulmonale may become evident. 28 Type I respiratory failure, 
Lung function
CFA classically produces an intrapulmonary restrictive defect. Forced expiratory volume in one second and forced vital capacity (FVC) are reduced with a preserved or increased ratio. Lung volumes and carbon monoxide transfer factor (TLCO) are also reduced. 29 30 However lung function parameters may be relatively normal in mild disease, with the earliest change being a reduction in TLCO. There is a high incidence of cigarette smoking, resulting in coexistent emphysema in many patients, producing counteracting abnormalities. This may result in relative normalisation of lung volumes and flows in a very breathless patient, however the TLCO will be low. 30 31 Changes in FVC and TLCO after one year of treatment appear to be useful predictors of survival. 32 While others have found contradictory results, 33 with regard to lung function monitoring in CFA, (F)VC and TLCO remain the simplest and most appropriate indicators of change. Although advocated by some, current evidence does not support the routine use of exercise testing. Tc-DPTA) from the lung is a sensitive measure of epithelial permeability, and therefore of inflammation in the lung. In CFA normal clearance predicts stable disease, while persistently raised clearance predicts disease progression, 34 and may justify early instigation of treatment before symptomatic deterioration, although further clinical studies are required. Clearance is also increased in smokers, limiting the clinical application of this technique. Its role in CFA has yet to be established.
Radiology
Features seen on chest radiography include reticular shadowing which predominantly affects the lower zones and subpleural regions, obscuring the diaphragm and cardiac border. Areas of ground glass shadowing (increase in attenuation without obscuring vessels) may be discernible. In the later stages the reticular shadowing becomes coarser, and honeycombing may be present. Lung volumes are typically reduced, unless coexistent emphysema is present. Notably the chest radiograph is normal at presentation in up to 16% of patients. 35 36 High resolution computed tomography (HRCT) has revolutionised the investigation of CFA, providing both diagnostic and prognostic information (figs 1-3) . Reticular densities or frank honeycombing correlate strongly with fibrosis on biopsy, 37 38 and ground glass shadowing correlates with areas of active inflammation [38] [39] [40] or fine fibrosis (below the resolution of HRCT), which may be distinguished by the presence of traction bronchioliectasis. 40 The pattern may be virtually pathognomic. With experienced radiologists the diagnostic accuracy of HRCT is about 88%. 41 42 While more sensitive and specific than chest radiography, a normal HRCT scan does not exclude clinically significant disease. 36 A predominantly ground glass shadowing pattern correlates with improved prognosis and response to therapy, 43 nevertheless biopsy may still be considered, as prognosis depends not only on extent of ground glass shadowing and reticular shadowing, but also underlying histology. In UIP ground glass shadowing usually increases in extent or progresses to fibrosis despite treatment, while in DIP ground glass shadowing usually remains stable or improves with therapy. 44 A predominantly reticular pattern correlates very strongly with a predominantly fibrotic histology, 42 poor response to treatment and prognosis. Biopsy is not necessary to determine prognosis. When biopsy is indicated, the HRCT scan also serves as a guide to the most appropriate site. 40 
Diagnosis
In clinical practice we are usually confronted by a breathless patient with reticulonodular shadowing on chest radiography. The classical symptoms and signs are documented above. It is important to note the duration and rate of progression of symptoms, any organic or inorganic dust exposure (especially occupational), and relevant past and present drug exposure. Symptoms or signs suggestive of an underlying connective tissue disorder should be investigated. The current chest radiograph should be viewed with previous films. Lung function tests may reveal an intrapulmonary restrictive defect or simply an isolated fall in TLCO. Relevant blood tests include autoantibody screen, rheumatoid factor, and avian precipitins. In the British Thoracic Society study the diagnosis was made on clinical grounds alone in 60% of cases. 4 A HRCT scan is the next investigation of choice to confirm the diagnosis and determine prognosis. 45 Transbronchial biopsy provides inadequate samples to diagnose CFA, but may be indicated to exclude bronchocentric conditions such as sarcoidosis, infection, or alveolar cell carcinoma. Bronchoalveolar lavage is useful in excluding infection and malignancy, 44 Video assisted thoracoscopic biopsy minimises morbidity without compromising diagnostic rate. The decision to proceed to biopsy is also influenced by the patient's age, performance status, and comorbidity.
Treatment
Therapeutic trials in CFA have often used different diagnostic criteria. Conformation of the diagnosis by open lung biopsy and determination of the histological subgroup has not always been sought. DiYculty recruiting suYcient patient numbers has critically limited the power to provide a definitive answer. The only randomised controlled trials have been small and assessed second line agents (azathioprine, cyclophosphamide).
CORTICOSTEROIDS
A randomised placebo controlled trial assessing response to corticosteroids has never been performed, and would now be regarded as unethical. An objective improvement with corticosteroids has been reported in 16%-30% of patients with CFA, 6 7 47 and over 60% in the subgroup with DIP. 24 Other features associated with a favourable response include female gender, 6 younger age at presentation, 47 less dyspnoea, 46 predominantly ground glass shadowing on HRCT, 42 and increased cellularity of the biopsy. 6 7 24 Any benefits (objective improvement/clinical stability) must be weighed against the side eVects of long term corticosteroid use. Assessment for osteoporosis prophylaxis is now mandatory.
AZATHIOPRINE
Azathioprine and high dose prednisolone has been compared with high dose prednisolone alone in a double blind randomised placebo controlled trial involving 27 patients. 48 Adjusting for age, there was a significant survival advantage with the azathioprine regimen (57% v 23% at nine years), and a non-significant trend for better lung function. Azathioprine was well tolerated. This has lead to the current British Thoracic Society recommendation for dual therapy at the outset. In the single randomised controlled trial assessing the response to cyclophosphamide, cyclophosphamide and low dose prednisolone was compared with high dose prednisolone in 43 patients. 49 There were diVerent steroid doses used in each arm, therefore caution must be exercised in attributing results to the addition of cyclophosphamide alone. Furthermore the prednisolone only group had relatively worse lung function. At three years three of 21 patients in the cyclophosphamide/ prednisolone group had died compared with 10 of 22 in the prednisolone only group, however survival curves converged at 5-9 years. Looking at death or failure of first line treatment combined, there was a significant advantage for cyclophosphamide and prednisolone, however in subgroup analysis by lung function this advantage was only maintained for total lung capacity 60%-79%. Adverse reactions (mainly haematological) were seen in 19% of those receiving cyclophosphamide. OTHER 
AGENTS
Colchicine has been compared with high dose steroid in a randomised trial (n=26). 50 There was no significant diVerence in survival between the two groups, however there was a trend for better preservation of lung function and survival with fewer side eVects in the colchicine group. There are some reports in the literature of a response to both cyclosporin and penicillamine.
CURRENT THERAPY: BRITISH THORACIC SOCIETY
RECOMMENDATIONS
In very symptomatic or rapidly deteriorating patients treatment is often justifiably instigated immediately. In the rest the rate of disease progression should be assessed first over at least three months.
1 Patient wishes and comorbidity will obviously influence the decision to start treatment.
The current recommended first line treatment is a combination of prednisolone (0.5 mg/kg) and azathioprine (2-3 mg/kg).
1 Patients should be assessed at one month. Response or stability should be followed by a slow tail of prednisolone to a maintenance dose of 10 mg continued for one year, with further reductions subsequently considered. Deterioration (10-15% fall in TLCO/VC) should lead to rapid reduction and cessation of steroid therapy. Cyclophosphamide (1-2 mg/kg) is an alternative if azathioprine is not tolerated, while if prednisolone is not tolerated single agent azathioprine or colchicine may be considered. If ground glass shadowing predominates single agent prednisolone is currently recommended as first line therapy.
Transplantation
Single lung transplantation is an option in selected patients with progressive disease despite medical therapy. Unfortunately patients with pulmonary fibrosis have the highest death rate on the waiting list for a donor organ due to the rapid rate of disease progression. This underlines the importance of early specialist referral and assessment for suitability for transplantation. Guidelines for referral include VC, total lung capacity <60%, resting hypoxia, secondary pulmonary hypertension, and progression on appropriate medical therapy. 51 Survival after successful transplantation is about 50% at five years and is improving.
Prognosis
As stated earlier, mean survival in unselected patients is only three years, 4 however there is a wide range. The combination of clinical, radiological, and histological (if sought) features together help to predict response to therapy and outcome, and can influence diYcult management decisions.
The majority of deaths are directly related to CFA, [4] [5] [6] [7] usually caused by respiratory failure, and respiratory infection not infrequently precipitates the final decompensation. Other CFA related deaths include lung cancer (accounting for up to 12.8% [4] [5] [6] ) and pulmonary embolism. 5 7 A significant number of deaths are caused by cardiovascular disease (older population, high incidence of smoking).
Unfortunately the response of many patients to currently available therapy is disappointing, and side eVects are significant. New, more specific, and eVective antifibrotic agents are urgently required.
